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IIpakTHKYM M3 padyyHapCKe aHAJIM3e KO0J1a

Muika ITorpeduh
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PauyHapcku (COPTBEPCKM) anaTu

* Mathematica, WolframAlpha, MuPAD,
Maxima, SymPy, SymPy Live, SymPy Gamma

« MATLAB, Scilab, Octave, FreeMat, Julia

* LTspice, QucsStudio, ngspice, Xyce, XCircuit

* Python, MathCAD, MAPLE, GeoGebra

* Symbolab, SpeQ Mathematics, meta-calculator,
Desmos, ...

Free/Libre Open Source Software (FLOSS)



ap Muuka ITorpeouh, penoBuu npodgecop, IIpakmukym u3 pauynapcke ananuse kona, Yuaupep3urer y beorpagy — Esnexrporexnnuku pakysarer, 2020.

I Ipatnan HamoHa

OapeauTy HAIIOHCKO MOjayame KoJia ca CIUKE,
KOj€ Ce Ha3uBa IIpaTuial] HaroHa (voltage
follower).
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SymPy Live

Symbolic Python Live, http://live.sympy.org/

£) SymPy Live - Mozilla Firefox
Fle Edt View History Bookmarks Took Help

wymPy Live ! + |

&

vz sympy.org cl - Pln

Python console for SywPy 0.7.1 (Python 2.5.2) &

These commands were executed:

»»> from _ future_ import division

>»> from sympy import *

s> %, ¥, Z, t = symbols('x ¥ z t!

>»> K, m, n = symbols('k m n', integer=True
s> £, g, h = symbols('f g h', cls=Function

Docuwentation can be found at

>»»> # Pratilac napona (voltage follower
. vari'iug, iR, i10P, iZOP, ug, uR, ulQOP, uzQP, R'
. jednacine = [
. Egiliug + i10P, 0), Eq{iZOP - ilOP + iR, 0),
. Egqiug - uloP - uzOP, 0), Eq(uzOP - uR, 0],
.. EqiulOP, 0), Eq(ilOP, 0], EgiuR - R7iR, 0)
-1
. promenliive = [
.. diug, iR, ilOP, iZ0P, uR, ulQOP, uzoP
coo
>»>> odziv = solve(jednacine, promenljive
>>> odziv

{nup;o. 120?;7%. a'R:%. fug: 0, uwlOP:0, u20P:ug, 'uR:'ug}

»»» pojacanie = (uR/ug) .subsiodziv)
»»> pojacanie

Clear

Fullscreen
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Python console for SywPy 0.7.1 (Python 2.5.2)

These commands were executed:

#rrx from _ future  import division
>»» from sywpy import ¥

Frr X, ¥, E, L = symbols('®x ¥ z t')
x> k, m, n sywhols('k m n', integer=True) @
*>»> £, g, h symhols('f g h', cls=Function)

Documentation can be found at o +

>»> # Pratilac napona (voltage follower) u
. war ('iug, iR, i10OP, iZ0OP, ug, uR, uldP, uZ0OP, R') &
. Jjednacine = [
. Egqiiug + i10P, 0}, EqiizZOP - il0P + iR, 0}, =
.. Egiuy - uldP - u2CF, 0), Eg{uzCP - uR, 0],
... EqiuloP, 0), Eg(ilOF, 0), Eg(uR - R*iR, 0)
-1
.. promenlijive = [
. iug, iR, 1i10P, iZOP, uR, uloP, uZoP
e ]
Frx o ood
Frx o ood

i10P - 0, -iQOP:—%, -iR:%, iug:0, wlOP:0, w20P:ug, uR:ug

>»> pojacanie = [(uR/ug).subs(odziv)
>r» pojacanie

B D:\eKolaW birka\Alatita3 Pratilac\PratilacNapona. py - Notepad-+ g@@l
X

Fle Edit Search Wiew Encoding Language Sefttings Macro Run Plugine Window 7
&

ZURBELON ROE 0 ¢ @A HBE 2T
[= PratilacHapona.py }
1 # Pratilac napona (voltage focllower)

var('iug, iR, 110P, i20FP, ug, uR, ulCP, uZoP, RE")
jednacine = [

Eg(iug + ilop, 0), Eg(izop - 110P + iR, 0),

Eg(ug - ulCP - uZ0OP, 0), Eg(uZ0P - uR, 0),
Eg(ulop, 0), Eq(ilop, 0), Eg(uR - R*iR, 0)

1
promenlijive = [

% iug, iR, 110F, 1i20P, uR, ulCOP, uzOP
10 1
11 odziv = solve(jednacine, promenlijive)
12 pojacanje = (uR/ug) .subs (odziv)

»

Notepad++, http://notepad-plus-plus.org/

Co =1 gy U1 = Lo D

Python file length : 369 lines : 12 Ln:l Col:l Sel:0 Doswindows AMST INS
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MATLAB: Symbolic Math Toolbox

EEX

) MATLAB 7.11.0 (R2010b)

file Edit Debug Deskiop Window Help

V| £ @9 o §r B | @ curent Folder: | C\Documents and Settings\NadsiMy DocumentsiMATLAR

Shortcuts (&] Howto Add (2] What's New

Workspace w02 x

@ o | 83 B | |0 select datat... -

Hame ~ Value

©Ir <1zl sym

&) iop <1x1 sym>

&) izop <1zl symz

R <1zl symz

&g <1kl syms

odziv <lxl strucks

) pojacanie <1xl sym

flutop <1zl symz

&) uzor <1x1 sym>

0w <1zl symz

Ll <1kl syms

< I >

Current Folder w0 a x

() « MATLAB - ol @® -
Name

Details v

Select a file to view details

4\ start

v ®

ommand Window g A X

() New to MATLAB? watch this video, see Demos, or read Getting Started. x

MATLAE desktop keyboard shortcuts, such as Ctrl+S$, are now customizable.
In addition, many keyboard shortcuts have changed for improved consistency

across the desktop.

To customize keyboard shortcuts, use Freferences. From there, you can also
restore previous default settings by following the steps outlined in Help.

Click here if you do not want to see this message again.

»» & Pratilac napona
syms iug iR i10F i20P ug uR ulOF uzOP R
odziv = solvel...

"iug + 110P = 0', '1i20P - il0F + iR = O',..
‘ug - uloF - uzZOP = O', 'uzOF - uk = 0',..
‘ulOP = 0', 'i10P = O', 'uR = RFiR',..

'iug, iR, i10F, i20F, uR, ulOF, u2OF')
pojacanie = subs(uR/ug, uk, odziv.uk

odziv =
o Notep
iZ0P: [1x1 sym]

iR: [1xl sym]
iug: [1x1l sym)

uloF: [1x1l sym) D:\eKola\Zh
uzOP: [1x1 sym] fle Edit Search view Encodng Language Seftings Macro Run Pluging Window 2

BT a4 QB AQ

++, http://notepad-plus-plus.org/

B 2M58 88 EH

e A LY §9300

[= PratlacNaponam ]
. 1 % Pratilac napona
fy o>

odziv = solve(...

2

3

4 'iug + ilop = 0",
_ _ 5 'ug - ulOP - uZ0P
poJjacanis = 6 'ulop = 0', 'ilop
7 iR, 110P,
8

pojacanje =

"iug,

12

syms iug iR ilOP i20P ug uR ulOP u20P R

'i20P - ilOP + iR = 0", ...
= 0', 'u20p - uR = 0',...

= 0', "uR = R*iR', ...
OP, uR, ulOP, u20P')

subs (uR/ug, uR, odziv.uR)

|E$

MATrix LABorakory

length : 292 lines : 9

Lni1l Coli1 Selin Dos\Windovrs ANST
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MATLAB: MuPAD

Fil= Edit Wew Mavigation Insert Format  Motebook  ‘Window  Help

i/} PratilacNapona - MuPAD

DOWES NPy JH00mLBQ @2 cwsmer snve Jyx»
) C d E. %
Pratilac napona (voltage follower) Djman a]:_m
[f/ FPratilac napona ;f x—)afv an'
jednacine := {iug + iloP = 0, iZoOP - i1l0P + iR = 0, Jfdx f:} e f
ug - ulOP - uZ0P = 0,u20P - uR = 0, ulCP = 0, il0F = 0, uR = R*iR} M v M )]
o = I
{ui0P —uR = 0, iZ0F —il0OF +iR = 0, i10P +fug= 0, i10F = 0, wlOP = 0, uz —u20P ~ulOP = [, uk = RiR} { & 0}' ¥ #=a ®
= a=4#h a=4b
[assu.me(R>D) - - —+ R
ath n! x— fix)
promenlijive := {iug, iR, 110P, 1Z0OF, uR, ulCP, uZoP} v M M ug
. . i ; a i
{ilOF, i20P, if, iug, ulOF, u2OP, uR} Ay H g R

odziv := =zolve(jednacine, promenljive) v M M n

{[ilOP= 0 20P = -5 iR = 25 iug= 0, BlOF = 0, 20F = ug uR=ug]}

- w General Math

pojacanje := uRfug | odziv

1 w Plot Commands_

Jjednacine := {iug + 110FP = 0, 1Z0F - 110P + 1R = 0O,
ugy - wldP - uwEQP = 0,uZCP - uk = 0, uwloP = 0, 1loF = 0, ulk = R*iR}

{u20F -uR =0, 120P —110P +1iR = 0, 110OF + g =0, 110F = 0, wlOP = 0, ug - w20OF —ulOP = 0, uR = R1iR}

Mem 7 ME, T1 |: asswme (R=0)

promenlyiwve := {iug, iR, iloOP, 1Z0P, uR, uloP, uZoP}

{110F, 120F, iR, mg, ulOF, u20F, uR}
__DdZiV := solvei{jednacine, promenlijive)
__pn:\j acanje := ubk/ug | odziw

1

i10P =0, i20P = - —£ iR = =% ing= 0, v1OP = 0, u20P = ug uR = ug]}
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MATLAB: Simscape

#y PratilscNapona* T - il ——— e e TR, e e )

File Edit Miew Display Diagram Simulation  Analysis Code Tools Help

- & @ -E-4OP = @ Normal ) @ - Ea-
Model Browser += | Pratlachapona |
P4l pratlachaporl @ |[¥alpratiachiapona -
Ed o o eqgeo o
Foundation Library, Utilities

fix)=0
Solver l
Configuration |

Voltage Sensor Electrical Reference2

4"_>_= ﬂ@p > PS S ]

Op-Amp —»
DC Vdltage Source Resistor PS-Simulink Scope
Converter

%
Electrical Reference1 —  Electrical Reference

:
=
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MATLAB: Simscape
Foundation Library, Utilities

fx)=0 rn Scope - l‘:}J l':' | (5] |_ﬂh]
Consﬁ(;:reartion 1 IE @ hq“ ';‘ IE' % % |E| & -ﬁ

Voltage Sensor

—  Electrical Reference2

>
> >IPS S » ]
5 —
DC Voltage Source Resistor PS-Simulink Scope
] Converter L
_L L i
— Electrical Reference1 — CElectrical Reference Block Parameters: Resistor
Resistor

Block Parameters: DC Voltage Scurce g

The voltage-current (\V-I) relationship for a linear resi R B ---------- """""" """"" """""
ohms. : : : :

The positive and negative terminals of the resistor are
convention, the voltage across the resistor is given by
flowing through the device from the positive to the negifjfiii=ti==a00]
absorbed by a resistor is always positive.

View source for Resistor

DC Voltage Source
Parameters

The ideal voltage source maintains a constant vo
flowing through the source. The output voltage if | Resistance: 1000] Ohm -
real value.
View source for DC Voltage Source |

L oK ] [ Cancel ] [ Help Apply
Farameters =
Constant voltage: 1 v -

oK ] [ Cancel ] [ Help Apply
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Maxima

Maxima, http://maxima.sourceforge.net/

wxMaxima, http://andrejv.github.com/wxmaxima/index.html

@ wxMaxima 12.01.0 [ PratilacNapona.wsmx |

File Edit Cell Maxima Eguations Algebra Calculus  Simplify  Plot  Mumeric  Help

U@E® &¥s V0@ > O e

E Pratilac napona (voltage follower)

7Figure 1:

(%11) Jednacine: [iug + 110P = 0, 120P - 110FP + iR = 0,

ug — ulOP - uz20P = 0, uZOP - uR 0,

ulopP = 0, 110P = 0, uR = R*1iR];
(zo0l) [110P+1iug=0,iR+120P-110P=0,-u/0FP-ulCFP+ug=0,uZ0P-uR
=0,ul0OP=0,110P=0,uR=1RR]

(312) odziv: linsolve (Jjednacine,
[iug, iR, 110P, 120P, uR, ulCP, uz20P]);

(%02) [iug=o,1R=%§,iiop=o,12op=—%§,uR=ug,ulop=o,u2op=ugj

[

(
(

13) pojacanije: uR/ug, odziv;
o3) 1

oo oe

Ready For user input




ap Muuka ITorpeouh, penoBuu npodgecop, IIpakmukym u3 pauynapcke ananuse kona, Yuaupep3urer y beorpagy — Esnexrporexnnuku pakysarer, 2020.

MHCTpyMEHTAIMOHH [I0jauyaBay

* OapeauTy HaNoOH V; OTIIOPHUKA Rg?

* Hanpratu rpaduk HanoHa v,
OTIOPHUKA Ry y QyHKIMU BpeMeHa? w.(_

» Konuka je cHara uzBopa?

BpenHoctu enemMeHara cy mo3Hare:
Ry=R; =R, =R;: =R, =R, =R; =R
R=1kQ, R =2kQ,R,=R,=1kQ
gy (1) = U h(t), up(t) = U h(+=T)
U=10V, T=1s
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MoanprukoBaHa METO/1a MOTEHIIHM]ala YBOPOBA

(1) jou +(V,=V5)/Ry =0

(2)j,, +(V,=V,)/R,, =0

()5 = =V3)/ Ry + V[ Ry =0
4=V, =V,)/Ry, +iy, =0
(5)=(V, =V5)/ Ry +iyy =0

(6) j, + Vs —Vo)/R ~ (Vs —Vi)/R, =0 i =
D+ =Vo) R+, =7,)/R =0 i =

ul2
(8)_iu12_(V9_VS)/RI_I_(VS_V6)/R2:O iu13= Vl:ugl
(9)_iu11_(V7_V9)/R3+(V9_V8)/R1:O V5=V9 Vz:”gz
(10)_(V6 _VIO)/R4 + 1y +V10/R6 =0 V,=V,

(11)_(V7 _Vn)/Rs _ iul3 +(V11_V3)/R7 =0 Vm :V11
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MATLAB: MuPAD
Je1HauuHe

E InstrumentacioniPojacavac - MuPAD - p—

File Edit View Mavigation Insert Format Notebook Window Help

G (LR e N o (O Y@l O @K

' jednacine:= {jgl + (vl-v5)/Rgl = 0,

vl = ugl,
JgZ + (wv2-wié)/Rg2 = 0,
v2a = ugl,
. j3 + w3/RB —-(vl1ll-v3)/R7 = 0,
\[7] InstrumentacioniPojacavac - MuPAD - — —{v2—v4}HRg2 + jul? = 0, —{vl—vS}ngl + jull = 0,
File Edit Wiew Mavigation Inset Format MNotebook Window Help j2 + {vE—le}IR4 — {?8—?E}fR2 = 0,
G L e 9o (O] T L 31 + (v7-v11) /RS + (v7-v3)/R2 = 0,
-iul2 - (v9%-v8)/Rl + (wv8-wg)/BR2 = 0,
[ jednacine:= {jgl + (vl1-v5}/Rgl = O, ~iull - (v7-v3)/R3 + {'JET'JS}le = 0.
vl = ugl, -{ve—v10) /R4 + w10/RE& + 1ul3 = 0,
jg2 + (v2-v4)/RBg2 = 0, - (v7-v11) /RS + (v1l1l-+3)/R7 -1ul3l = 0,
v2 = ugl, _iull = 0, 1ul2 = 0, i1ul3 = 0, w5=v%, wv4=v8, 10 = +11}

132 + v3/RE —(vl1ll-+3)/RT = 0O,

—({v2-v4)/Rg2 + iul2 = 0, -{vl-v3)/Rgl + 1ull = 0O,
12 + (ve-v1l0) /R4 - (wvB-vE&)/R2 = 0,
i1 + (v7-vll)/R5 + (v7-v9)/R3 =
—iul2 - (v%-v8)/R1 + (vB-ve&)/R2
—iull - (v7-v9)/R3 + (v%-vB)/R1l
-({ve-v10) /R4 + +v10/RE6 + 1ull = 0,

-(v7-v11)}/BS5 + (v11-+3)/R7 -1iull = 0,

iull = 0, iul2 = 0, iul3 = 0, w5=v9%, wdé=v8, 10 = wll}

k)

r

|V =]

S =]

r
"

Ko R4 ) RS K7 ) Rz R4 ) R3 K5

{vl —ugl v2=ugl v4=v8 vSi=vo vI0=vil 3+ V10 ~ VO V10 o3 v3  WI_VIL g VO-VE WO VIO _ 4 5 W% VT VIl oo b=,

ald = 0. full — vi-vS _ 0. ul? — vi-wvd _ 0. el = vi-ws _ 0. ie? vi-wvd _ 0. vE—ve _v6-vE —qul? = 0. —qull — vB—vd _ w7 -v9 _ 0. —ul3 — vi-vll _vi-wll _ 0
' Rgl : Rg? E Rgl T Rg? ORI R2 ' R1 R3 ' R7 R5
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MATLAB: MuPAD
assume, IpOMEHJbHUBE, solve. ..

|a55'._1.me{Rgl>C' and RBg2>0 and R1>0 and R2>0 and R3>0 and R4>0 and R5>0 and R&>0 and R7>0 and RB>0 and R>0)

promenlijive:={vl, w2, w3, w4, w5, wvé&, v7, w8, 5%, w10, +11, 1, j2, 33, 1ull, iul2, iul3, jgl, jg2}
{mll, ml2, mi3, j1. j2. 33, jgl. jg2. v1 v2, v3. v vi, v6, v7, vB. v, v10, v11}

| odziv:=soclve (jednacine, promenliive)

|assume{Rgl>D and Rga>0 and R1>0 and R2>0 and R3>0 and R4>0 and R3>0 and R&>0 and R7>0 and R8>0 and R>0)

:promenljive:Z{vl, v2, w3, v4, v5, v6, ¥7, v8, ¥9%, w10, 11, j1, j2, 33, iull, iul2, iul3, jgl, Jg2}
{mall, ml2, i3, 1. 12, 33, jel. jg2. vl v2, v3, w4, v5, v6, v7, vB. v9, v10. w11}

odziv:=solve (jednacine, promenljive)

jull = 0 ful? = 0. ul3 = 0. _]1 _ _RlR4 ugl +R1 R6 ugl +E3 R4 vzl -R1 R6 ugl +F2 R6 vzl —R3 R4 ugl —R2I R6 ugl +R3 R6 ugl +R4 RS ugl B3 R6 ugl -R4 RS ug2 +R5 R6 ugl -RI R6 1.;_22_
: . : & _
2= — Bloe2 R2 uel +R2 “-Ef{ﬁ;:-ﬂR‘;‘“ se2 R ugl~R6usd 3 (R1R4R7ugl <RI R4 RS ugl —R1 RS R6ug2 +R2 RS R6ugl + R1 R6 R7 ugl —R2 R5 R6 ug2 = R3 R4 R7 ugl —R1 R6 R7 ug?
+R1R6R8ugl +R2 R6 R7ugl —R3 R4 R7 ug2 + R3I R4 R8ugl —R1 R6 R8 ug2 —R2 R6 R7 ug2 + R2 R6 R8 ugl —R3 R4 R8 ug2 + R3 R6 R7ugl —R2 R6 R8 ug? —R3 R6 R7 ug2 - R3 R6 RS ugl
~RIR6R8 ug2)/(R1R5RE (R4+R6)), jel = 0, jg2 = 0. vl = ugl, 2 = ug2,
viz — F1R4E7 vgl -R1IR3R6 vg2+R2 RS R6 vgl +E1 RS RT vgl -F2RIF6 ve2 +RI R4 R7 ugl -R1 RS BT vl +F2 RGBT vgl -R3 R4 R7 ve2 -R2R6 BT vg2 +E3 R6 BT vel -3 R BT ue2 v = ug?, v5=ugl, v6 = T3
= : L e B

Y1

v7- RLalsRS sl RS2 \g_ ug) 9 ugl, v10= o, vil = 52]}

where
o, =RIR5 (R4 +R6)

E6 o

g,= =
< R1(Ré+R6)

oy =Rlug? -R2ugl +R2ugl
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MATLAB: MuPAD
3ameHa..., ssmplify, heaviside, plot...

[ zamena:={R2=R, R3=R, R4=R, R5=R, RE=R, RT=R}
{RE::R:R3==R:R4==R:R5==R:R6==R:R?=}ﬂ

v3|odziv

_RIR4R7ugl -RIR5R6ug? +R2R5R6ugl +RIR6R7ugl ~-R2R5R6ug2 +RIR4R7ugl ~-RIR6 R7ug2 +R2 R6 R7ugl ~-R3I R4 R7ug2 ~-R2 R6 R7ug2 + R3 R6 R7 ugl —~R3 R6 R7 ug?

R1RS (R4 ~R6)
v3|odziv | zamena
_4R'ugl —4R%ug? +2 R*Rlugl —2 R* Rl ug?
2R*RI

:Eimplify(v3|odziv|zamena}
_(2R+RI) (ugl —ug?)
Rl

assume (U>0 and T>0 and £>0): pobude:={ugl=U*heaviside (t),ug2=U*heaviside (t-T) }

{ugl = U, ug? = U heaviside(r — T} |

_Eimplify{v3|odziv|zamena}Ipobude jplo:{uRS{:}, t=0..5)
(U —Uheaviside(r —T)) (2R +RI) t
El
; T A BN

vrednosti:={U=10, T=1, R=1000, R1=2000}
{R= 1000, R1=2000,T=1 U = 1[}3l

uRB (t) :=simplify(v3|odziv|zamena) |pobude |vrednosti i
20 heaviside(f — 1) — 20

S |
-20

pg:=jgl*ugl+jg2*ug2 |odziv
]
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MATLAB: Simulink

Sources

ES Simulink Library Browser

Simulink/Sources

S8 Simulink Library Browser - O
Enter search term v|&* ™| = l:?_;l
Simulink
»  Simulink
Commeonly Used Blocks fonY
Continuous :ﬂ ET
Dashboard =
D?s::onﬁnuities Commeonly Continuous Dashboard  Discontinuities
Discrete Used Blocks
Logic and Bit Operations
Lookup Tables -
Math Operations ‘hl' ;'.: yef{u) : :
Model Verification S
Model-Wide Utilities em—— Logi i Loak e
isCr gic and Bi up El
Ports & Subsystems . .
Signal Attribustes Operations Tables Operations
Signal Routing
Sinks : ® ns# 2
in Misc W E
Sources @' & INT
User-Defined Functions
Additional Math & Discrete Model-Wide Maodel Ports & Signal
Aerospace Blockset Utilities Verification Subsystems Artributes
Audio System Toolbox
Communications System Toolbox e 'hl
e -l-\-
Communications System Toolbox HOL Sy LAY .f‘
Computer Vision System Toolbox
Control System Toolbox Signal Sinks Sources User-Defined
Data Acquisition Toolbox Routing —— Functions

DSP System Toolbox

Embedded Coder
Fuzzy Logic Toolbox
HOL Coder

DSP System Toolbox HDL Support

Additional Math

B Digreats

¥ Simulink Fill AN P

Commeanly Used Blocks
Continuous Counter Counter
Dashboard Free-Running Limited
Discontinuities
Logic and Bit Operations .
Lookup Tables Digital Clock Encl.lor::tr:r?:d
Math Operations
Model Verification m untitled. xsx
Model-Wide Utilities Sheet:Sheetl
Ppns B Su.bsystems From File From Spreadsheet
Signal Attributes
Sinks =
Sources From Ground
User-Defined Functions Warkspace
Additional Math & Discrete

Aerospace Blockset Inussignali @ (D

Audio System Toolbox

Communications System Toolbox In Bus Element Inl

L4

Communications System Toolbox HDL Sy
Computer Vision System Toolbox
Control System Toolbox

Data Acquisition Toolbox

DSP System Toolbox

DSP System Toolbox HDL Support
Embedded Coder

Fuzzy Logic Toolbox

HOL Coder

HOL Verifier

Image Acquisition Toolbox
Instrument Control Toolbox
Medel Predictive Control Toolbox
Neural Network Toolbox

OPC Toolbax

Phased Array System Toolbox
Report Generator

RF Blockset

Robotics System Toolbox

Robust Control Toolbox
SimEvents

Simscape

Simulink 3D Animation

Simulink Coder

Simulink Control Design

Simulink Design Optimization
Simulink Design Verifier

m

Pulse
Generator

=

Random
Number

.

Repeating
Sequence
Interpolated

{Group 1

E Signal 1

Signal Builder

)

Sine Wave

Iy

Uniform Random
Number

N

i
3

=

gﬁ
5d
23

=)
vl =8 mﬁ'%‘ Ha_r'
a = &
=]
g8 g8
- - - [ = -
[l

Step

£

Waveform
Generator




ap Muika ITorpeouh, penoBau npodgecop, IIpakmukym u3 pauynapcke ananuse kona, Yaupep3urer y beorpagy — Esnexrtporexunuku akysrer, 2020.

'bi Likrrary: fI_lib - Sirmulink

MATLAB: Simscape File Edit View Display Diagram Analysis HE_H:'
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MATLAB: Simscape
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MATLAB: Simscape

Source Block Parameters: ugl

Source Block Parameters: ug2

Step
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ABCD mapamerpu Mpexe

* OTOOpHOCTH OTIIOPHMKA U a-nnapameTpu (ABCD-
mapaMeTpr) MpEXKE ca ABa NPUCTYIIAa Cy HO3HATH.

 Oapenuru:
— Konmunuk Hanona 4 = u, / u,
— Yna3Hy OTHOPHOCT Mpexe R, = u,/i,
— Crpyjy i
e (Cmarparu Ja Ccy a-napaMeTpu MPEKE peajiHd 1
pa3JIMYUuTU O HYIIE.

I 1 I-.-z

R,
+ —WN—=— >
Uy 1 a U2 R,
.
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[ oD paramce WD . * TP

o T B e

Insert Format Motebook Window Help

TG 11{:

File Edit View Navigation

E L& N @9 2

Generic Monospace

v 11

-

B I Y x x2 P A A

_jednacine:= fug = R1*i1 + ul,
u2 + R2*1i2 = 0,
ul = all*u2 + al2*(-12),

11l a2l*u2 + al22%(-i2)}
{2 +R2i2=0,i1=a21u2-a22i ul =allu2 -al2i2 ug=ul +R1il}

promenlijive:={ul, u2,
{il. i2, ul. u2}

i1, iz}
:Ddziv:=solve{jednacine, promenliive)

{lil=0.i2=z ul =0, u2=0]} if R2=0ral2=0r222=0 ug=10

“_i,'ﬁ=— L ,u1=t},xﬁ=u'} fR2=0AR1=0A212=0r222=0

if al2+R1a22=0AR2=0ral2=10

if al2+R1a22=10

if o, =0AR2=0

{F=gﬂﬂaﬂig=_im=gﬁagﬂLﬂ=mgH
’Jl ’Jl ’Jl T

zlz22+R2221) - z(212+R2 211) 1 :
{[11= e ,Q=—m,u1=-T,u2=z} 1f51=DAM;EDAug=D
]

where

g, =al2+RZall +Rl al2 +RI1 R2 all

odziv[E]

{|:11= ﬂlug—mﬂlu;-’ﬂ: _

B! o

B oul=

T

ve (212+R2 a11) = Rue
1 ’ I

where

o,=al2+R2all +Rl a22 +R1RZ all

if R2=0r2al2=0A(R1=0wa22=0

if (0,=0A(R2=0vug=0))v((al2+R1a22

MATLAB: MuPAD

Jaug=10

AR2=0mn2al2 =0 ug=10

=0v(al2=0A(Rl=0wva22=0))) AR2=0Aug=0)

_ g (al2+R2al1)
’Jl '31 - &,

Y1

u? =

where

g, =al2+R2all +R1a22 +R1R2all

(a:=(u2|odziv[6]) /uag
R2
al2 +R2all +R1a22 +R1 R2 a2l

_Ru:=5implify{ (ul/1i1) |odziv[6])
al2 +R2 all
a?? +R2 a2l

simplify(il|odziv[&])
ug (222 «R2 a21)
al?2 +R2 all +R1a22 +R1 R2 a2l
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E ABCD-parametri_assumtion™ - MuPAD

File Edit Wiew MNavigation |Insert Format Motebook Window  Help MATLAB: MuPAD
HHWES | i Tl O @R [«

jednacine:= {ug = R1*il + ul,
uz + R2*i2 = 0{,

ul = all*u2 + al2*{-i2),

il = aZl*u?2 + a22*(-i2) |

{u2+R212=0,il=a2l u2 -a22 12, ul =allu2 -al2i2, ug=ul +RI il }

promenljive:={ul, uZ, il, 12}

{il, 12, ul, u2}

I [ass:me{all*aEE—alE*aElﬁiibE and R1>0 and R2>0 and ug<>0): I assume
e o o

odziv:=solve(jednacine, promenlijiwve)

LA IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:FII:Ij I:I[I:III.
.
. 22 ug+R2 a2l ug - ug ug (al2+R2 all) B2 ug - -
b {‘[-”:%‘I]z:_ﬁ_‘hlljzcﬁ—‘luzzﬁ_‘l} Ifﬁlia:
T sssnnnnnnnssssnsnnnnnnlsnnnnnnnnnnhonnnnnnnnns EEEEEEEEEEY
where

op=al2+R2all +R1 a22 +R1 R2 a2l

\% [ A:=(u2|odziv[2]) /ug
S R R2
| odziv[z] al2 +R2all +RI a22 +RI R2 a2l
{_-I _ a22ug+R2 a2l ug .4 ug | = ug (al2 +R2 all) 7= R2 ug]} -
N e T s T CH U= Ru:=simplify((ul/il) |odziv[2])
h al2 +R2 all
wiere a22 +R2 a2l
oy=al2+R2all +R1 a22 +R1 R2 a2l jgim?lify{illoiziv[z]}
ug (a22 +R2 a2l)
al2 +R2all +R1 a22 +R1 R2 a2l




